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Want to see 
a pinhead — 


47 feet wide? 


The head of a pin would appear about 47 feet wide if ex- 
amined under this instrument. It’s an electron probe 
microanalyzer—the first to be used industrially in this 
country. U. S. Steel research teams use it to get a better 
look at the microstructure of new types of steel. In this 
way, they gather more information about the factors affect- 
ing steel quality and performance. 


Research like this is only the start of the big job at U.S. 
Steel. We have to find more ore, mine it, ship it, make it 
into steel, market it (and market many by-products, too) 
and deliver it to our customers. The job calls for a lot of 
good people—metallurgists, physicists, chemists, geologists, 
all kinds of engineers—people with your training. 


Look into the possibility of a career with United States 
Steel. Write for our booklet, “Paths of Opportunity.” 
United States Steel, Personnel Division, Room 1662, 525 
William Penn Place, Pittsburgh 30, Pa. 


USS is a registered trademark 


(iss) United States Steel 
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Our cover artist, Donna Toika, used this month’s feature 
about the latest developments at the Digital Computer Labora- 
tory here at the University of Illinois as the subject for the May 
cover. Her abstraction symbolizes the interaction and interde- 
pendence of the various components of the digital computer, 
and the essential unity of those components in the modern 
electronic computer. 


Copyright, 1958, by Illini Publishing Co. Published eight times during the year (Octo- 
ber, November, December, January, February, March, April and May) by the Illini 
Publishing Company. Entered as second class matter, October 30, 1920, at the post 
office at Urbana, Illinois, under the Act of March 3, 1879. Office 215 Engineering 
Hall, Urbana, Illinois. Subscriptions $1.50 per year. Single copy 25 certs. All’ rights 
reserved by The Illinois Technograph. Publisher’s Representative—Littell-Murray-Barn- 
hill, Inc., 737 North Michigan Avenue, Chicago 11, Ill. 369 Lexington Ave., New 
York, 17, New York. 


INQUIRING MIND—Young Research Engineer Edward Klomp (center) —B.S. 752, M.S. ’53—using 
smoke tunnel to investigate stall propagation of axial flow compressors. His work is guided by William 
Turunen (top left)—B.S. 39, M.S. ’46—head of the Gas Turbines Department at GM Research— 
and results recorded by technician George Josie on motion-picture film. 


Because engineering is a profession at GM- 
your talents can take you to the top 


Commencement literally means a beginning—although 
it marks the end of your undergraduate days. 


Perhaps one of your classmates — or you, yourself — 
has decided to start a career with General Motors. 
It’s a wise choice for many reasons but particularly 
for this one: 


Engineering is a profession at GM. And the engineers 
who work on our hundreds of products are respected 
as professional men. 


To a young engineer that fact is a key consideration. 


For professional recognition carries with it many bene- 
fits. The freedom to give your imagination free rein. 
The opportunity to pioneer significant developments 
in the engineering art. The chance to become a key 
executive in a great corporation. 


The fact that more than 179 of our engineers and 
scientists received more than 164 patents in a recent 
four-month period is one measure of the intellectual 
freedom engineers have at GM. 


And the fact that 14 of our 33 Vice-Presidents—23 of 
our 42 Division General Managers—are engineers is an 
indication of the advancement opportunities for engi- 
neering graduates at GM. 


General Motors is made up of 35 Divisions with 126 
plants in 71 cities and 19 states. Many of the young 
men who join us today will hold top positions with those 
Divisions and plants 10 to 15 years from now. One of 
those men could well be your classmate—or you. 


GM positions now available in these fields: 


MECHANICAL ENGINEERING * ELECTRICAL ENGINEERING 
INDUSTRIAL ENGINEERING * METALLURGICAL ENGINEERING 
AERONAUTICAL ENGINEERING * CERAMIC ENGINEERING 
MATHEMATICS * INDUSTRIAL DESIGN 
PHYSICS * CHEMISTRY 


GENERAL Motors Corporation 


Personnel Staff, Detroit 2, Michigan 
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School's Out... 


The end of this school year has arrived, and all of us are looking 
forward, either to the jobs that await us or to a good long vacation. 
For some it is the end of formal education and the beginning of a life- 
time professional career. For others, it is merely a respite of several 


months, after which another school year will begin. 


In any case, the end of this semester need not be the signal for 
a mass closing of minds. Curiosity, academic or otherwise, is a great 
gift, and is the heritage of the engineer. To stifle curiosity, to turn 
off the mind, is to deny this heritage of ours. The engineer, whatever 
his specialty, is a member of a profession whose basis is the search 
for a way to do something that has not yet been done, or to improve 
on what has been done. The basic ingredient in this work is disciplined 


curiosity. 


It is not only in engineering activity that our minds should work. 
The world around us holds the raw material for a life as full and inter- 
esting as we wish to make it. The only requirement is that we keep 
our eyes and minds open and focussed on our surroundings, that we 
observe the strange and wondrous things that cross our path every 


day, and perhaps inquire as to how or why these things come about. 


The end of classes, homework, and all the required mental activ- 
ity of college is upon us. By the same token, now is the time to pick 
up that book we haven't had time to read, to investigate the “idle” 
curiosities that were shelved for later, in short, to use some of the 


coming vacation in the pursuit of the fruits of curiosity. 


—T. P. G. 
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Pointing at an oscilloscope, Dr. Meagher demonstrates the Illiac’s curve-plotting ability to English 304 students. 
Curves can be fitted to a series of points and plotted directly on the cathode-ray screen. Below the exposed 
screen is another, fitted with cameras. With this equipment permanent records can be kept. With information 
supplied by Dr. Meagher, the students shown wrote the article on these pages. 


DIGITAL COMPUTERS 


by Richard T. Bennett, David A. Bieber, and William C. Mavity 


with contributions by other members of the GE-English 304 class, especially 


George R. Jedlicka, Richard C. Schultz, Arnold M. Tinkey, John J. Bardos, 
Jeremia E. Fruin, Donald Nagel, Edward A. Koertge, Roger L. 
Runninger, William T. Donohue, and J. M. Wexler 


The Digital Computer Laboratory of 
the University of Illinois is building 
the fastest computer yet designed. Using 
new designs and components, it will re- 
duce computation times to one-fiftieth to 
one two-hundredth of the time Iliac, the 
university's present digital computer, re- 
quires. 

High-speed electronic computers com- 
prise a huge technical field which has 
developed entirely within the lifetime 
of today’s college freshmen. Outside the 
computer field, it is not sufficiently wide- 
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(Photos by Dave Yates) 


ly appreciated that the University of 
Illinois has become one of the leaders 
of the field. Within a few years this 
campus is expected to have one of the 
most versatile computing facilities in 
the nation. 

The Digital Computer Laboratory, 
administratively part of the Graduate 
College, has a present staff of some 
fifty persons, including ten senior staff 
members and twenty-five graduate as- 
sistants, mainly from the departments 


of mathematics, electrical engineering, 


and physics. The laboratory is directed’ 
by Dr. Ralph E. Meagher; the new 
computer design group is led by Dr. J. E. 
Robertson. 

This laboratory has already construct- 
ed two high-speed computers: the Ord- 
vac was completed in November, 1951, 
and the Illiac in September, 1952. Fol- 
lowing these two computers, several 
more have been patterned from their 
basic design. Among recent ones built 
using Illiac plans is the Silliac, property 
of the University of Sydney, Australia; 
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Michigan State University has completed 
another, and a third is under construc- 
tion by the State University of Iowa. 


What Is a Computer? 


A digital computer is a device for 
processing numerical data mechanically 
or electrically. Computers are generally 
designed to work most efficiently either 
in performing a few operations with a 
large amount of data, or extensive cal- 
culations on relatively few data. The 
new computer to be built at Illinois will 
do both. The University needs a com- 
puter of the first type now, however, 
and an IBM will be rented to do data 
processing until the new computer is 
completed. 


Let us see, now, what these auto- 
matic digital computers are like. They 
are “‘automatic” in that they will fol- 
low a list of instructions previously put 
into the machine, taking one after an- 
other and repeating as necessary, at a 
rate of hundreds each second, for hours 
on end, with no human help. After it 
has been started, the machine will cal- 
culate until its instructions tell it to 
stop. 

The computers considered here are 
“digital” simply because they compute 
arithmetically, using numbers. Another 
type of computer, which represents 
quantities by voltages or mechanical mo- 
tions, is called an ‘‘analog computer.” 
Especially useful for network and servo- 


Analogs Complete University’s 
Computer Facilities 


Though lacking the many-placed ac- 
curacy of digital computers, the analog 
machines have the advantage of easy, 
flexible programming, Problem variables 
can be adjusted directly on the compu- 
ter. This eliminates the necessity of pre- 
paring completely new programs as with 
digital computers. New applications of 
the analog computer are being devised 
all the time as its capabilities become 
known around the university. The two 
types of computers, analog and digital, 
go hand in hand to assist man’s progress 
by eliminating the necessity of manual 
mathematical computations. 

In addition to the digital facilities at 
the University, there are several analog 
computers which constitute another 


phase of the computer story. Operated 
by the Electrical Engineering Depart- 
ment and housed in their building, these 
machines are used by both: graduates 
and undergraduates on class and_ re- 
search projects. A course is taught in 
the use of analog computers by Dr. 
M. S. McVay, Professor of Electrical 
Engineering in charge of the analog in- 
stallation. 


Included in the facilities here are a 
network analyzer used to simulate 
power company networks and other re- 
search projects, a Pace analog computer 
for differential-equation solving and 
other problems, and a small Donner 
analog computer used for simple investi- 
gations and demonstrations. he Pace 
computer is also used for class labora- 
tory practice. 


mechanism problems, the analog is more 
flexible, but slower and less accurate 
than the digital type. 

Digital computers are now almost al- 
ways electronic, containing from dozens 
to tens of thousands of vacuum tubes 
or transistors in their circuits. Usually 
such a computer is said to consist of 
four basic parts, a storage unit or mem- 
ory, an arithmetic unit, an input-output 
unit, and a control unit. 


The memory stores numerical data 
and also the instructions or orders which 
tell the machine what to do. The arith- 


Input panel of the Illiac, showing a program being fed into the machine 


from punched tape. 
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metic unit takes numbers from the mem- 
ory and performs an arithmetic opera- 
tion according to the instructions. Usual- 
ly it is capable of addition, subtraction, 
multiplication, and division. 

The input-output unit receives data 
and puts them into the memory, then 
takes results from the memory or from 
the arithmetic unit and makes them in- 
telligible to the people using the ma- 
chine. The control serves to integrate 
the other units and to keep the entire 
machine operating in an orderly and 
correct fashion according to the instruc- 
tions in the memory. 


In nearly all practical computers, the 
numbers are represented not in our usual 
decimal system but in a “binary” num- 
ber system requiring only two symbols, 
such. as’0 and’ 1, anstead ofe0;- le 2, 3s 

. 8, and 9. Every number can be 
written in either system, but the elec- 
tronic requirements of a binary computer 
are much simpler than are those of a 
decimal computer. 

We are now in a position to compare 
the Illiac and the proposed new device. 
To illustrate how a complete compari- 
son would proceed, let us consider a 
few features of the memories, arithmetic 
units, and input-output facilities of the 
two machines. 

The LIlliac memory consists of an elec- 
trostatic memory and a magnetic drum 
memory. Their operation will not be 
discussed, but two important ways in 
which they differ are size and speed. 
The electrostatic memory will hold 1024 
numbers, called words, each of which 
contains 40 binary digits, or bits. Such 
a binary number is equivalent to a deci- 
mal number of about 12 digits. The mag- 
netic memory will hold 12,800 words 
of the same size. 

The other important feature of a 
memory is the time required to obtain 
a word from it. The electrostatic mem- 
ory is called the fast memory of the 


is 


Illiac, and a word can be obtained in 
from 18 to 36 microseconds. One micro- 
second is one-one-millionth of a second. 
The magnetic drum is the slow néemory, 
the corresponding time being 9,000 
microseconds. 


The new computer will use a vactly 
improved memory employing magnetic 
cores. The capacity will be 8192 words, 
this time of 52 bits each, and the access 
time will be only 1.5 microseconds. An 
additional very small memory will have 
an access time of 0.05 microseconds. 


A computer may be limited for some 
problems by its input-output facilities, 
which are partly mechanical and hence 
slow compared with the electronic cir- 
cuits. The Iliac uses a punched-tape 
input which places 300 bits per second 
in the memory. The punched-tape out- 
put is only one-fifth as fast as the input, 
and page printers will type only five char- 
acters per second. A cathode ray tube 
can also be used to display graphical 
results for some problems, but again is 
much slower than the calculating sec- 
tion of the machine. 


The new computer will use the fast- 
est methods available, which at present 
_ are magnetic drums or magnetic tapes 
having thirty or more channels per tape. 
After the results have accumulated on 
these media, the tapes or drums would 
have to be “played back” in slow ma- 
chines which would print the result in 


Laboratory testing set-up to measure accuracy of memory unit for the new 


high-speed digital computer. 


usable form. Cathode ray displays would 
also be used with the new computer. 


What Is “High Speed?” 


One of the chief advantages of the 
new computer being built here will be 
its extremely high speed, some 100 times 
faster than that of the Iliac. The addi- 
tion of two numbers on the Illiac re- 
quires 90 microseconds, while on the 


new machine the equivalent time will be 
0.32 of a microsecond. Iliac multiplica- 
tion, as another example, takes 700 
microseconds compared to 3.5 with the 
new computer. 


Several new design techniques are 
combined to make possible this increase 
in speed. For one thing, substitution of 
transistors for vacuum tubes allows the 
use of lower voltages, reducing the time 
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Digital computers are built up from a 
small number of basic circuits, each of 
which is given a name which describes 
its action. Computer designers speak of 
“and-circuits,” “or-circuits,’ and “flip- 
flops,” for example, and a computer may 
contain hundreds of each. The flipflop 
can be used to illustrate the binary num- 
ber system and will suggest why this sys- 
tem is used in computers. 


We should explain the rather strange 
name given this device. The fllipflop has 
two positions of electrical states in which 
it is stable. These are used to represent 
the 0 and 1 which can occupy one binary 
number position. The most important 
property of the flipflop is that, whichever 
state it is in, a signal at the input termi- 
nal will cause it to “flip” to the other 
state. Thus, two signals in succession will 
cause it to flip and then “flop” back to its 
original state. Usually an output terminal 
is provided which gives a signal out when 
the “flop” occurs, that is, for every second 
input signal received. 


At the side is a very short binary 
counter capable of counting from 00 
(equals 0) to 11 (equals 2 1 equals 3), 
whereupon it will start over. Each box 
represents a flipflop circuit which has 
been provided with a light, as is often 
done in actual computers. The light is on 
when the flipflop is in the “1” state, and 
off when in the “0” state. The state which 
is on is shown in black. * 
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Dr. Wolfgang J. Poppelbaum, left, holds an old-type flip-flop register 
unit. At the right Dr. Ralph Meagher, the Head of the Digital Computer 
Laboratory, holds a new high-speed unit which, though many times small- 
er, has 40 per cent of the capacity of the larger unit. 


needed to change from representing one 
number to representing another. 

Another valuable feature is the simul- 
taneous operation of several parts of the 
computer. For example, while the arith- 
metic unit is performing one operation, 
the numbers for the next operation can 
be transferred from a memory unit into 
special registers, called the fast-access 
memory, from which they can be trans- 
ferred to the arithmetic unit in 0.05 
microsecond. 

Another innovation in speeding up the 
new computer will be its “carry reg s- 
ter.’ In present machines, the arith- 
metic unit must wait to see if the addi- 
tion of the two previous digits resulted 
in a carry digit. The new machine wi!l 
perform the additions without waiting 
for carry digits, which will then ke 
stored in a special register, or memory 
and be added to the total at the end 
of the complete operation series. 


Problems Encountered 

The almost inconceivable speed of the 
new computer presents several interest- 
ing problems. The ‘“‘switching time,” 
or period required to change from repre- 
senting one number to representing an- 
other, is so short that a ray of light 
travels only about five feet during that 
length of time. The limiting speed with 
which a signal can be sent from one part 
of the machine to another is the speed 
of light; therefore, the comparative slow- 
ness of electricity makes it necessary to 
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keep the size of the machine as small as 
possible, 

Another problem is the time necessary 
to get numbers into or out of the mem- 
ory. In performing a multiplication, it 
is necessary to take two numbers from 
the memory, perform the multiplication, 
and return the product to the memory. 

With the Illiac, the time to get a 
number into or out of the memory is 
18 microseconds. The multiplication it- 
self takes 700 microseconds. ‘otal 
memory access time is then 3 X& 18, or 
54 microseconds, less than 10% of the 
multiplying time. 


With the new machine, each memory 
access takes 1.5 microseconds, or a total 
of 4.5 microseconds for the three. Th’s 
is longer than the 3.5 microseconds the 
machine requires to perform the actual 
multiplication. Over half the total time 
is thus spent going to and from the 
memory. This is perhaps the major de- 
sign difficulty or limitation encountered 
so far. 

Progress to Date 

How far alone is the new computer? 
At present, the logical and electrical de- 
signs are fairly complete. Prototype in- 
dividual circuits have been built and are 
being tested, and a new $380,000 build- 
ing to house the computer is under con- 
struction on North Romine Street. near 
the Men’s Old Gymnasium. The build- 
ing will be finished in September of 
1958, and by that time construction of 
the computer itself will be well under 
way. 

The first components are to be as- 
sembled in June and mass-produced units 
will be obtained during the summer. 
The construction and installation of the 
computer in the new building will be 
finished by the end of 1960. Almost a 
year will then be devoted to testing the 
machine. By the fall of 1961 it will be 
ready for full-scale research, operating 
24 hours a day as the Illiac does. By 
that time, $1,200,000 will have gone 
into the machine, the funds being pro- 
vided by the Atomic Energy Commis- 
sion, the Office of Naval Research, and 
the University. 

Even after the new machine is com- 
pleted, the Illiac will still be used in 
its present quarters and an IBM Model 
701 computer for processing large masses 
of data will have been obtained through 
the IBM Educational program to com- 
ylete the laboratory facilities. 


Advantages of High Speed 


The speed of the new machine will, 
however, make it possible to work prob- 
lems which would not be attempted 


Binary Conversion 


1 0001 
Y 0010 
3 OO11 
4 0100 
5 O101 
10 1010 


Basic Binary Addition Facts 


0 | ON so | 
OP, O- oie AW Bite! i 
U 1 10 


An Example of Binary Addition 


Using Carry Registers: 


Lo 1 
=s 0001 


1110 numeric sub-total 
OQO1O carry sub-total 


rn 


add 


add carry once 
1100 ns-t 


add lowest O100 cst 
carry 10100 

add 20 —_+~=s 11000 nst (t) 

OL100. cs-t (t) 
add carry once” 

VOVOOS snes2t 
10000 cs-t 

add 36 — 100100 final solution 
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on the Illiac. For example, the new com- 
puter can be used in weather forecast- 
ing. People have always said, ‘“Every- 
body talks about the weather, but no- 
body does anything about it.” The new 
computer wouldn't be able to do any- 
thing about it either, but the machine 
can tell us more exactly what weather 
lies ahead. Programs could be devised 
to allow forecasting from test stations 
located all over the country at 30-mile 
intervals. 

If a similar set-up could be attempted 
on the Ilhac, it would take over 24 
hours to compute a forecast. By that 
time the weather would have arrived. 
Now, however, the forecast could be 
ready in 48 minutes, and it would cover 
the entire country. Never again would 
we be able to blame the weatherman 
for an unexpectedly rained-out picnic. 
We would have known in plenty of 
time that we should have stayed home. 

Another operation requiring tremen- 
dous speed is the random or ‘‘Monte 
Carlo” solution of problems. In these 
applications, an arbitrary number of 
points is randomly selected and_ tested 
to see if the group meets the prede- 
termined specifications or boundaries of 
the particular problem. By taking the 
results of a sufficient number of points, 
the solution can be determined. 

This method will be particularly valu- 
able in designing nuclear reactors. ‘The 
transmission of neutrons through the 
layers of shielding surrounding a_ re- 


COMPARISON OF THE ILLIAC AND THE PROPOSED COMPUTER 


New Improvement 
Characteristic TE ETAG, Com puter Factor 
Main Memory Electrostatic Mag. Core 
Capacity 1024 words 8192 words 8 
Word length 40 bits 52 bits 
Access time 18-36 microsec. 1.5 microsec. 18 
Slow Memory Mag. drum Mag. Tape 
Capacity 12,800 words 
Access time 9000 microsec, 
Time for Arithmetic Operations 
Addition or Subtraction 72 microsec, 0.3 microsec. 240 
Multiplication 620-800 microsec. 4 microsec. 200 
Division 900 microsec, 7-20 microsec. 50 


Input speed 
Output speed 


Components 
Tubes 3000 
‘Transistors None 
Crystal Diodes None 
Resistors 10,000 
Magnetic Cores None 
Operation time of basic 
circuits 1 microsec, 


300 bits/sec. 
60 bits/sec. 


Depends on equipment avail- 
able when computer is com- 
pleted 


Not known 
13,000 

38,000 

42,000 

Over 1,000,000 
.005-.04 


microsec. 100 


Over-all gain in speed, dependent on the problem—S0 to 200 


actor core, previously undeterminable, 
can now be studied. A ‘‘Monte Carlo” 
solution of 100,000 points will give a 
picture close enough to be useful. Amer- 
ica’s advance in the field of nuclear 
power will be greatly helped by this 
new computer. 

A limitless number of similar prob- 
lems can be programmed for the new 
computer, ranging from accountancy to 
zoology. ‘hey are not limited to mathe- 
matics, engineering, and the sciences, 
either. Studies have been run in the past 


Life-expectancy test of a new high-speed register unit. Information has 
been bounced back and forth in unit for more than three months. The wire- 
screened box is an electrostatic cage to keep out stray electromagnetic 
radiation. 
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and will be run in the future in many 
other areas of liberal arts, social sci- 
ences, and agriculture. 

The College of Agriculture, for ex- 
ample, will use the new computer for 
evaluation of corn hybrids and _ selec- 
tion of breeds. Work with language 
translations will also be done on the 
machine and the library plans to use 
it for cataloguing and indexing mater- 
ial. Problems in housing, registration, 
and purchasing will be solved by the 
computer, or the IBM supplement, for 
the University Business Office. 


Other new uses will be so fantastic 
that one can only envision them by pro- 
jecting what has been done with the 
Illiac. The Illinois State Geographical 
Survey has used the Illiac to predict 
x-ray diffractions for crystals made up 
of two kinds of atomic layers. The Col- 
lege of Medicine has used it for studies 
to determine what types of children de- 
velop psychosomatic illnesses. Economics 
departments have used it for statistical 
studies to determine the molasses and 
fruit demand of the United States. The 
development of the H-bomb was made 
possible by computers such as the Iliac. 
The new device will provide facilities 
for solving many of the complex prob- 
lems dealing with outer space travel. 


Not a “Brain” 


In spite of the great capabilities of 
their computers, men working in this 
field share one sensitive spot about them. 
They wince when someone refers to the 
machine as an electronic “brain.” They 
are quick to point out that the machines 
can only blindly do as they are instruct- 
ed. Each minute instruction must be 
spelled out for them; they can do noth- 
ing on their own. It must be emphasized 
that the only brains involved are those 
of the men who build and run the ma- 
chines. 
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The two buildings on the left are barracks. The building on the right is the hospital. 


Camp Rabideau 


by George Knoblock, George Malina, and James Schooler 


Each summer the “land of sky blue 
waters” is invaded by Civil Engineer- 
ing students from the University of 
Illinois. They are headed for the Um- 
versity Summer Surveying camp for 
five weeks of surveying practice. After 
two semesters in surveying courses held 
on the Urbana campus, during which 
they are taught the fundamental meth- 
ods and procedures of surveying, the 
C.E. students are required to attend 
this five-week practice course, in which 
they are exposed to the many aspects of 
surveying that they can expect to face 
in their future careers. Iwo sessions are 
held each summer. 

Camp Rabideau, as this surveying 
site is called, was selected as its survey- 
ing field laboratory in 1946. It was 
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(Photos by George Knoblock) 


once a C.C.C. (Civilian Conservation 
Corps) camp in the heart of the Chip- 
pewa National Forest, and is located 
in northern Minnesota just south of 
the town of Blackduck and some twen- 
ty-five miles east of Bemidji. The area 
is ideally suited for surveying practice; 
the terrain is rather rough and _ hilly, 
sparsely populated, and has both wood- 
ed and clear areas and abounds in lakes 
and streams. The camp itself consists of 
barrack-type structures and is complete- 
ly modernized, with running water and 
electricity. 

Among other facilities of the camp 
are a movie theater which one 
hundred and offers films several times 
a week, and a library which does not 
include technical books. 


seats 


Some of the other very pleasant at- 
tractions of Camp Rabideau include its 
wonderful climate and unique scenery. 
Students frequently take side trips to 
the many points of interest in the im- 
mediate area. These include the head- 
waters of the Mississippi River at Lake 
Itaska State Park, Cat Foot Sioux ex- 
perimental forest, and the border cities 
of International Falls, Minnesota, and 
Fort Francis, Ontario. 

The student at Camp Rabideau is 
introduced to the many aspects of sur- 
veying that he can expect to face some 
day after graduation. After working on 
the basic level and transit operations, 
he is introduced to mapping, curve lay- 
and observations on Polaris. All 
this work takes place in beautiful coun- 


outs, 
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try that typifies those famous north 
woods seen on the travel posters. 


WORK DAY 


The typical day at Camp Rabideau 
starts at 6:30 a.m., with a siren sum- 
moning the students to breakfast. Kha- 
kis and wool shirts are donned, and the 
aspiring Civil Engineers head for the 
mess hall. After breakfast, they are 
ready to start their working day at 7:45, 
by gathering in classes of from 10-15 
pupils. In these classes, which may take 
only 15 minutes and may last as long 
as an hour or two, the plans for the 
day are reviewed and any problems con- 
cerning the work are d-scussed. 

When the class sess:ons are over, in- 
struments are checked out and_trans- 
ported to the area to be worked. Many 
times, however, before the actual sur- 
veying can be done, additional prepa‘a- 


tory work is necessary. Trails must Le 
hacked out of the forest, high grasses 
must be cut down, bridges must be 
built. (For one survey of the lake, sev- 
eral platforms had to be built, one ex- 
tending about a hundred feet out on 
the lake). 

At about 11:45 a.m., surveyors can 
be seen coming from all directions, go- 
ing toward the mess hall for lunch. The 
meal is served at noon, and afterward, 
at 1:00 o'clock, there is another short 
class session where progress thus far is 
checked. Following this, for another 
three and one-half hours, the surveyors 
are back in the field. At four-thirty all 
work ceases for the day, and all instru- 
ments are turned in. By 5:00 o'clock, 
almost everyone is in Lake Benjamin 
for a relaxing and cooling swim, the 
ideal thing after a long, hot day in the 
field. 


—> 


Donald Kenney, C.E., June, 1958, is working as 
rodman on a topographic survey. The stadia 
board which is being held by Don is used in 
the determination of distance and elevation. 
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George Malina, C.E., Janu- 


ary, 1958, who is now in 
graduate school, operates 


a Wild T-1 Theodolite for 


a precise survey. 
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Donald Pries, C.E., June, 1958, is using an alidade and plane table to draw a topographic map. By the use 
of a plane table and stadia board, two men can accurately map an area. 


Barry Hynd, Junior in C.E., is using an engineer's transit to direct 
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the setting of construction stakes for a highway. 


2) 


AT PLAY 


Actually, a summer surveying camp 
like Rabideau is not all work and no 
play—three lakes are located within 
easy walking distance. Fishing can be 
enjoyed in all three lakes, and to the 
delight of many Isaac Waltons, good 
fishing is quite common. Northern Pike, 
Crappie, and Bluegills are yours for the 
asking. 


Of course, with the lakes so close, 
every student takes advantage of the 
opportunity to get in a few strokes. 
Even though the water is usually cold, 
it doesn’t discourage the students, who 
find it quite refreshing at the end of 
an exhausting day of surveying, 


Aquatic sports are not the only kind 
available, for after dinner, a series of 
intra-barracks sports events are held. 
These events include baseball, volley- 
ball and horseshoes, and are open to 
anyone interested in them. 


Those not interested in athletics may 
attend movies, browse through the kooks 
at the camp’s library, or take a trip for 
the evening to the nearby town of Be- 
midji. 


George Malina shows that the 
camp is not all work. He is 
shown here with a small North- 


ern Pike caught in nearby Lake 
Rabideau. 


<—- 


There’s nothing like a cool and 
refreshing dip in one of the 
three nearby lakes after a hot 
day in the field. Here, one of 
the students takes advantage of 
the facilities at Rabideau. 
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BACK TO WORK 


Evenings at Camp Rabideau are not 
all play, however, for there always re- 
mains a sizable amount of computa- 
tional work to be done. A common sight 
after dinner is that of many men busily 
at work in the office, slide rule in hand. 


Figures obtained in the field during 
the day must be tallied, results must be 
computed, distances and angles have 
to be calculated, and sketches of the 
work area must be drawn. 


All in all, Camp Rabideau turns out 
a pretty good assembly of surveyors, 
numbering nearly 100 each summer, and 
it also turns out a goodly number of 
baseball players, fishermen, and swim- 
mers. 


A student leaving the camp has not 
only learned surveying, but has learned 
how to accommodate himself to a new 
and unique experience that is just a lit- 
tle bit different from anything he has 
come across previously. Without a doubt, 
anybody that has been to Camp Rabi- 
deau will tell you he is richer for it and 
has learned one of the most practical 
subjects offered in any engineering cur- 
riculum. 
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Brant Kelehar, C.E., 1957, at 
work in the office. 


Stream gaging is one of the 
many kinds of surveying prac- 
ticed at Rabideau. George Knob- 
lock, who photographed _ this 
article, is shown here. 
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Nontechnical Electives 


by Susan Barnett 


The minimum requirement for graduation from the 
College of Engineering is 136 semester hours. This does not 
include required work in military training and physical edu- 
cation. Out of these 136 semester hours the engineering stu- 
dent is allowed approximately 24 semester hours of non- 
technical courses, freshman rhetoric (which is required of 
all students attending the University) included. Many of 
the departments further limit this choice of nontechnical 
courses by requiring the students to take Speech 101, Eco- 
nomics 102, 108, or 136 and/or C.F. 290. All departments 
require the students to take some courses which are termed 
Social Science or Humanities. All the departments, how- 
ever, have a different conception as to what constitutes 
a Social Science or Humanities course. As an example of 
departmental differences, the Electrical Engineering depart- 
ment approves all foreign languages and classics courses, as 
well as courses in the field of b‘ological sciences, while the 
departments of General Engineering and Civil Engineering 
do not. 

Advanced courses in air force science, military science. 
and naval science may be substituted by the individual de- 
partments for nontechnical electives in most curricula up 
to a maximum of six hours. 


A number of Engineering students consider the few non- 


technical courses they must take as a waste of time and an 
inconvenience, and therefore choose subjects that will ke 
easy or that require little homework. Others fail the sim- 
plest L.A.S. courses and yet earn B’s and C’s in the most 
dificult engineering courses. Why? Simply because the 
liberal arts courses require a different type thinking than 
do engineering courses. The engineering student must re- 
member that first and foremost he is an individual, then 
he is an engineer. Nontechnical courses tend to enrich the 
students’ knowledge and broaden his horizons as a human 
being and an individual. He must also remember that when 
he goes into industry, after graduation, the slide rule will 
be his companion only eight hours a day but approximately 
eighteen hours out of the twenty-four will be spent with 
people. People, as a rule, would rather talk about humani- 
ties in general than stresses and strains! 

The following list is a general one. Not all the courses 
on this list are approved in all departments, while courses 
mentioned here are approved in some departments. “The 
purpose of the list is to give the engineering student an idea 
of what each course consists of and aid him in his selection 
of nontechnical electives. BE SURE TO CONSULT 
THE APPROVED -LIST -OF NONERCHNICGAS 
COURSES OF YOUR DEPARTMENT  BEBORD 
TAKING ANY NONTECHNICAL COURSES! 


ART 102. Introduction to the Drama. ENGLISH—A merican Literature 
111. Intreduction to Ancient and Medieval 103. Introduction to Fiction. 113. American Literature. 
Att. 121. Chief English Writers before 1800. 114. American Literature. 


112. Introduction to Renaissance and Modern 122. Chief English Writers of the Nineteenth 


174. The Beginnings of Modern Poetry. 


Art. Century. 255. Survey of American Literature. 
115. Art Appreciation. 123. Chief Modern English Writers. 256. Survey of American Literature. 
131. Introduction to Shakespeare. 273. Poetry since 1920. 
201. Literarv Study of the Bible. 285. History of the American Short Story. 
CLASSICS 215. English Poetics. 286. History of the American Short Story. 
101. Elementary Greek. 231. Shakespeare. 288. The Twentieth Century American 
102. Elementary Greek. 235. English Drama Previous to Shakespeare. Novel. 
150. Greek and Roman Sports. 245. English Literature from 1688 to 1789. a 2 < 
161. Classical Archaeology. 246. The English Romantic Poets. GENERAL ENGINEERING 
D. G. S. (Division of General Studies) 251. Great Novelists of the Eighteenth Ccen- 220. History of Engineering. 
121. History of Civilizaticn. tury. 292. Engineering Law. 
122. History of Civilizaticn. 252. Great English Novelists of the Nine- 304. Professional Expression. 
131. Biological Science. teenth Century. - 
132. Biological Science. 253. Great Foreign Novelists in Relation to HISTOR) ; 
Vo teeSocialccience: the English Novel. 101. Ideas and Institutions in the Western 
152. Social Science. 257. Survey of English Literature. World: An Introduction to Social 
258. Survey of English Literature. Studies. ; Oe ee 
SENG MORES Tei bibl History of Western Civilization to 1815. 
ECONOMICS : 112. History of Western Civilization from 


264. Victorian Literature from 1259 to 1901. 


108. Elements of Economics. 265 
109. Principles of Economics. : 
257. Corporation Finance. 

260. Economics of Insurance. 


266. Browning. 


ENGLISH—English Literature Beak 


101. Introduction to Poetry. ism. 
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281. Development of the Medern Drama. 
297. Studies in Literary History and Critic- 151. History of the United States to 1865. 


298. Studies in Literary History and Critic- 


1815 to the Present. 


Tennyson and his Contemporaries. 131. History of England to 1688. 


132. History of England from 1688 to the 
Present. 


152. History of the United States from 1865 
to the Present. 


(Continued on Page 42) 
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“8:30 a.m. We start at my desk. I’m 
studying recommendations for additional 
dial facilities at the central office in sub- 
urban Glenview. This is the beginning of 
a new engineering assignment for me.” 


“2:00 p.m. After lunch I drive out to the 
Glenview office. Here, in the frame room, 
I’m checking floor space required by the 
proposed equipment. The way our busi- 
ness is growing, every square foot counts.” 


“Well, that was today. Tomorrow will be different. As you can see, I take 
a job from the beginning and follow it through. Often I have a lot of jobs 
in various stages at the same time. I think most engineers would agree, 


that keeps work interesting.” 


Keith Lynn is one of many young engineers who are finding rewarding 
careers in the Bell Telephone Companies. Find out about opportunities 
for you. Talk with the Bell interviewer when he visits your campus. And 


KEITH LYNN, B.S.E.E., PURDUE, '52, INVITES YOU TO 


Spend a day with me at work 


“T’m an Equipment Engineer for Illinois Bell Telephone Company in 


Chicago. Speaking personally, I find Bell Telephone engineering 
5 5 |} y> P 5 of 
darned interesting and very rewarding. But judge for yourself.” 


“10:20 a.m. [| discuss a proposed layout 
for the additional central office equip- 
ment with Supervising Engineer Sam P. 
Abate. Since I’]l want to see the installa- 
tion area this afternoon, I order a car.” 


“3:10 p.m. Then I drive to the office 
at nearby Skokie where a recent assign- 
ment of mine is in its final stages. Here 
I’m suggesting a modification to the 
Western Electric installation foreman.” 


read the Bell Telephone booklet on file in your Placement Office. 
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“11:00 a.m. At an 


interdepartmental 
conference I help plan procedures for 
another job ’m working on. Working 
with other departments broadens your ex- 
perience and know-how tremendously.” 


3:30 p.m. Before starting back to Chi- 
cago, I examine a piece of Out Sender 
equipment being removed from the 
Skokie office. This unit might fit in just 
fine at another office. V'll look into it.” 


SELL 
TELEPHONE 
COMPANIES 
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NEW BIOLOGY 
BUILDING 


by Alvin Solomon 


(Photos by David Yates) 


The new Biology Building is a fine 
example of the integration of engineer- 
ing and architecture. The large amount 
of equipment needed for instructive pur- 
poses and research demands much care- 
ful planning. While it is impossible to 
note all of the engineering applications 
in the building, a few of the more im- 
portant and interesting ones are des- 


cribed here. 


First, a little of its history. The 
initial design was approved in July 1955, 
and the construction was started in the 
fall of 1956. The building is scheduled 
for completion in January 1959. It is 
the first unit of three proposed build- 
ings, and serves a space for three de- 
partments: bacteriology, biology, and 
physiology. The Biology Department is 


now located in Harker Hall, the Bac- 
teriology Department is in Noyes Lab- 
oratory of Chemistry and the Physi- 
ology Department is in the Natural 
History Building. The need for the new 
Biology Building is evident. 


The design allows for 127,000 square 
feet of gross floor area, of which approxi- 
mately 76,000 square feet is divided 
among the three departments. Looking 
at the building’s five stories, the first 
unusual feature that strikes the eye are 
the huge granite fins on the west wall. 
These fins serve the purpose of keeping 
the sun out of the library (which is di- 
rectly behind the fins) and in maintain- 
ing a low load on the air-conditioning 
system. This air-conditioning system is 
designed to be used in half the building 


immediately, and to be expanded to 
completely air-condition it in the future. 
Most of the lecture halls will use air- 
conditioning immediately. 


As would be expected in such a build- 
ing, there are very extensive piping sys- 
tems. The heating, refrigeration and 
process equipment require twenty-seven 
different piping systems, which make in- 
stantly available: steam at high and low 
pressures, compressed air, vacuum, cold 
and hot water, demineralized water and 
biological water. The cost of these sys- 
tems will total more than a million dol- 
lars. 


One of the interesting features of the 
building is the four environmental 
rooms. The temperature and humidity 
in these rooms can be varied from —50°F 
to [80°F and all ranges of humidity. 
Each room is designed for a specific tem- 
perature range. The rooms come equip- 
ped with a human treadmill, the pur- 
nose of which I leave to the reader’s 
imagination. 


The animals which are used for study 
are quartered in areas which are also 
carefully controlled for temperature and 
humidity. There are cat rooms, aquaria, 
rodent rooms, animal activity rooms, 
operating rooms, and recovery rooms 
for the animals. 


A question which is frequently asked 
of a new, well-equipped building of this 
tvpe is how much of the space is de- 
voted to undergraduate study, and how 
much to graduate study? Such a ques- 
tion is complicated by the fact that fre- 
quently the same facilities may be used 
for both graduate and undergraduate 
study. A fair estimate might be that one- 
half the space is used for research and 
graduate study, and the complicated 


Below is the southwest corner of the new Biology Building, showing the vertical fins which will shade the 
Library. 
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equipment associated with advanced 
study. 


This equipment includes a High Level 
Radiation Laboratory which uses co- 
balt-60, and an X-Ray Laboratory. The 
equipment for these laboratories as well 
as the equipment for three other depart- 
ments, namely the Zoology, Entomology, 
and Psychology Departments, is_ ser- 
viced and sometimes constructed in the 
Biology Division Shop—an_ especially 
well-equipped shop for this purpose. 


Another rather unusual feature of the 
building is the amount of closed circuit 
television systems that has been designed 
into various rooms. The estimated value 
of these systems may be indicated by the 
fact that they will be tried by the de- 
partments soon after the building is 
opened. 


The new Biology Building seems to 
fit the needs of the students at the pres- 
ent time. How functional it really is 
will be determined after the teachers 
and students have entered the building. 
We hope that its estimated cost of $4,- 
680,000 has been wisely spent. 


<< 

The view looking southwest 
from the unfinished roof. Work- 
man is applying a_ protective 
coating to the steel structure. 


Shown below are the roof and 
top floor of the new building. 
Some of the complicated ducting 


going into the structure is vis- 
ible. 
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Educational TV— 


Will Television Replace 


Teachers at U of |? 


With an eye to the progressive use of 
television for teaching purposes, the 
Committee on the Use of Television in 
Instruction was formed in late 1956 to 
investigate the possible uses of electronic 
communications to lighten the teaching 
problem at the University of Illinois. 
The report submitted to President 
Henry proved to be an eye-opener. In 
brief, lecture and laboratory demonstra- 


tion classes proved more effective on 
both open and closed-circuit television 
than their more common _ face-to-face 
parallels. 


The report continues, “Effective Uni- 
versity education is based on personal 
communications between the highly- 
qualified professor and the receptive stu- 
dent. Thus the committee considers the 
use of IV in instruction not as a pur- 
pose in itself, but as a means of improv- 
ing the communications between teacher 
and student.” 


In a survey of the 51 departments 
at the University of Illinois, 17 stated 
that TV could be used in instruction 
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by Ernest Yap 


now, 22 foresaw TV as a teaching medi- 
um of the future, and 32 would be in- 
terested in the further examination of 
the use of TV in instruction. This in- 
terest was largely from departments al- 
ready facing heavy teaching responsi- 
bilities, and already presented with dif- 
ficulties in maintaining adequate staffs. 


This whole-hearted enthusiasm on the 
campus for immediate initiation of ex- 
perimental TV instruction, frankly, was 
not anticipated by the committee. Per- 
haps it is generated by the hope that 
TV can solve the stafing problem, but 
the committee points out that, in the 
near future, more personnel would be 
needed. Once the adjustment was af- 
fected, however, a definite economy of 
staff would result. 


Continuing, “The commitee believes 
that the entire University should be 
altered to the potentials in the use of 
TV as a teaching instrument; further- 
more, the U. of I. needs to commence 
at once a program to acquire the experi- 
ence with the use of instruction by 
closed-circuit and limited open-broad- 


cast TV necessary to meet the need for- 
seen by its subject matter departments. 
Immediate consideration should be given 
to adequate wiring of all new buildings, 
classrooms, laboratories, and dormitories 
for eventual use of TV.” 


“Televised instruction is only appli- 
cable to certain areas of tcaching and 
courses; only experiments can tell which 
ones.’ Among the problems cited, the 
registration system for such courses was 
discussed, as was the poss:ble need for 
a special classroom building, completely 
and specially equipped for the use of 
televised instruction. Also under consid- 
eration is the problem of training teach- 
ers, assistants, cameramen, directors, 
and producers of visual aids in the tech- 
nique involved in the use of classroom 


aN 


Shortly after the dismissal of the com- 
mittee last year, another group was 
picked, headed by Frank Schooley, direc- 
tor of the University Broadcasting. Ser- 
vice. The report of their findings is still 
classified, but should soon be released 
to the press. 


THE TECHNOGRAPH 


At the right is a view of one 
of the actual televised lab ses- 
sions. 


Below is a view of some of the 
complicated monitoring equip- 
ment necessary to the produc- 
tion of a televised class. 


TV anpb 
T. A. M. 


by Ernest Yap 


In a great stride forward, taken by 
the University in order to determine the 
practicality of televised education, one 
closed-circuit test has already been com- 
pleted. Using the facilities of WILL- 
TV, the Theoretical and Applied Me- 
chanics department has tested the sys- 
tem in laboratory classes at Talbot Lab- 
oratory. 


Being of an experimental nature, the 
extent of the class was limited, and not 
all of the classes were held using tele- 
vision as the teaching medium, but the 
results of those periods when work was 
done with television proved gratifying. 


Reports from the students involved, 
and from professors Collins and Wet- 
enkamp, who conducted the classes, have 
been favorable. Professor JoDean Mor- 
row, head of the project told the Tech- 
nograph that due to the outstanding 
success of the experiment, the tests will 


be continued on a much larger basis next 
fall. Closed-circuit instruction, he added, The training of cameramen and other technicians, as well as discovering 


savings in laboratory the most suitable instruction method, is a major problem facing advocates 
of televised teaching. 


promises great 
space and time. 
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The antenna on top of the Electrical Engineering Building 


RESEARCH 


at 


Realizing that few students were 
aware of the many forms of research 
being carried on at the University of 
Illinois, Tau Beta Pi, engineering hon- 
orary fraternity, recently arranged a 
tour of the facilities which are open 
to the public. The trip was originally 
designed for lower classmen, but the 
great preponderance of upperclassmen 
actually taking the tour indicated a 
general interest by all students in the 
research being carried on. 

It must be realized that there is a vast 
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the University of Illinois 


by Alvin Solomon 


(Photos by George Knoblock) 


amount of work in such lines done on 
this campus; almost $5 million per year 
is spent in various activities. “Chis sum 
finances some 200 projects, ranging in 
cost from $1 million to practically 
nothing. Naturally, since the trip cov- 
ered only four hours, only a few of 
these could be visited, but many were 
also excluded because of government 
classification as secret. 

A large number of the experiments 
in progress actually shown were gov- 
ernment sponsored and financed, and in 


many cases were oriented toward na- 
tional defense. It became obvious that 
a large proportion of the total funds 
spent originated in Washington, and 
allayed the fears of many that this na- 
tion is resting on its laurels in advanced 
research. 

All the personnel on the job seemed 
to radiate one common feeling; they 
have a deep sense of satisfaction at ac- 

sa ; £ 
complishing things considered impossible 
only a short time ago. It is just such 
dedication and interest as these workers 
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The testing of welded structural members under dynamic loading is examined by the students. The machine at 
the lower left of the picture “fatigued” a few weeks after the trip. 


displayed which explains the satisfaction 
to be gained from solving problems for 
the advancement of our society and the 
rest of the world. 


The trip was conducted in scheduled 
groups, moving in turn around the fa- 
cilities, and making smaller groups pos- 
sible for the actual explanation. The 
first stop of the unit which the T'echno- 
graph followed was the Cyclotron Build- 
ing, where modification is under way 
on the 12 M.E.V. machine to permit 
operation on an 18 M.E.V. level. It is 
scheduled for completion in 16 to 18 
weeks, so provided the students ample 
opportunity to view the inner workings 
of such a machine; it bears no resem- 
blance to an Erector Set, and appears 
worth the $1 million modification. 


In the Ceramics labs, three projects 
were shown. First was a new method 
of quenching as applied to general cer- 
amic coating processes. This was fol- 
lowed by an investigation of the heat 
reflecting properties of various ceramic 
materials, probably for use in high-speed 
aircraft, and the use of ceramics as high 
temperature electronics insulators, also 
possibly for use in high-speed aircraft. 
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At the Computer Lab in the Mechan- 
ical Engineering Laboratory, the Iliac, 
a general purpose digital computer, was 
on display. It uses 3000 triodes in its 
circuitry, and will solve any problem 
which can be placed in equation form. 
This means that simple processes such 
as factoring 18th power polynominals, 
integrating complex functions, and solv- 
ing 2nd order differential equations may 
be done in minutes. For anyone of even 
mild scientific interest, this machine is 
nothing short of amazing. 


Aeronautical Laboratory “B” was 
the next stop. The shock tube there was 
demonstrated, and the creation and 
analysis of shock waves was explained. 
The Aero Lab also houses a very recent 
development, a plasma jet generator. 
This generator creates a jet flow travel- 
ling at extremely high speeds, approxi- 
mating the conditions of missile flight. 


Most of the research being conduct- 
ed by the Theoretical and Applied Me- 
chanics Department in Talbot Lab re- 
lates to dynamic loading conditions and 
stress analysis. Metals like molybden- 
um, tungsten, and neodymium are being 
tested to determine their strength char- 
acteristics, for these are metals of the 


future. The testing machines in the lab 
range from “Thundering Bess,” the 
three million pound monster capable of 
tearing skyscraper beams apart, to a 
“small” machine capable of only 300,- 
000 pound loads. The interesting thing 
about fatigue testing on these machines 
is that the machines fatigue, too, and 
have to be replaced periodically. Re- 
search is also being done on blast load- 
ing, which simulates load conditions en- 
countered in atomic warfare. 


In the Electrical Engineering Re- 
search Lab a short movie was shown 
explaining a new method of neuro-sur- 
gery using concentrated beams of sound 
waves. Then the tour progressed to the 
Antenna Lab, where a large amount of 
research is being conducted in the de- 
velopment of wide-range, flush-mounted 
antennas for aircraft. The wierd shapes 
of these antennas speak for their mathe- 
matical complexity and engineering in- 
genuity. The developments spawned by 
the research laboratories are accomplish- 
ing what was considered impossible as 
few as three years ago. 


The last research project to be visited 
includes one of the newest and most 
spectacular pieces of equipment on the 
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Hlinois campus. The tour ended on the 
roof of the Electrical Engineering Build- 
ing, where the Project Moonbeam an- 
tenna stands against the sky. This an- 
tenna is linked with a similar instru- 
ment at Fort Monmouth, New Jersey. 
Radio waves. transmitted from Fort 
Monmouth and reflected by the moon 
are picked up by the antenna, the main 
purpose in all this being the study of 
the ionosphere, through the changes in 
the broadcasted waves. 


It is such research projects as this 
and the many other projects, large and 
small, here at Illinois that are steadily 
extending the frontiers of man’s knowl- 
edge of himself and his environment. 
Here indeed are tasks worthy of his 
greatest efforts. 


Mother: ‘“Who’s that?” 

Eng. Student: “Girl I used to sleep 
with.” 

Mother: ‘Shocking! Where?” 


Eng. Student: “Physics lecture.” 
* * * 
The young couple drove away on 


their honeymoon blissfully unaware of 
the sign their friends had put on the 


rear bumper: AMATEUR NIGHT. 
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Left, graduate student Charles 
Williams describes the operation 
of the polychromatic heat reflec- 
tion apparatus. The dark stripes 
on the bar are all different 
colors of ceramic. 


Below, Professor J. D. Dyson 
demonstrates the response of a 
special design antenna. 
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At last someone has gotten around 
to organizing the growing army of stu- 
dent and faculty sports car buffs. After 
many false starts and trial meetings of 
a few enlightened aficionados, Scuderia 
Illro was introduced early this semester. 


Ilro is a fairly well organized group 
founded on the high principles of per- 
petuating the sport, maintaining the 
breed(s) and press on regardless. 

I'd better start by defining my terms: 
A SPORTS CAR is a means of con- 
veyance. Its main objectives are getting 
ONE or TWO riders from point A to 


point B with the least amount of ef- 


fort, gasoline, and depreciation, and af- 


fording the greatest amount of pleasure 
per mile. It is NOT twenty-three feet 
long, 18 axe handles wide, or 1934 
hands high. It does NOT weigh three 
long tons. It is the smallest, lowest, 
shortest, lightest vehicle imaginable. Its 
small, high-revving engine usually does 
not put out 425 horsepower (not in the 
usual sports car, and we are not here 
primarily concerned with the sports- 
race or full-race grand prix type ma- 
chine). Its high performance is a re- 
sult (of course) of its power-to-weight 
ratio. 

A “Scuderia” is literally a_ stable, 
more often thought of as a group or 
team, and in our case a number of like- 
minded enthusiasts. 


The “Aficionado” or ‘“Cognoscenti” 
means fan or, more properly, addict. 


“Rallye’—A time, speed, and _ dis- 
tance controlled competition following 
a printed set of instructions, maintain- 
ing a pre-determined average speed, to 
an unknown destination. 


“Concours d’Elegance’’—Automotive 
beauty show. 


With this cleared up, I can launch 
into the aims and purposes of “IL LRO” 
(Illinois Rally Organization), these 
being: A common meeting ground for 
discussing the finer points of unclut- 
tered fascia panels, alumnium_ bodies, 
Wellworthy Alfin brake drums, dual 
overhead camshafts, Wakefields’s Cas- 
trol, and so forth: Planning, executing 
and running rallyes, gymkhanas, regu- 
larity runs and concours -d’elegance: 
Viewing and commenting on racing 
movies and slides, touring to nearby 
races, and listening to damned interest- 
ing speakers. 


Our purpose is not-to knock the so 
easily knockable Detroit products, but 
to encourage interest among owners of 


— 


At right are, from left to right, Jim 
Mautz, Harry Westphal and Bill Mel- 
vin, discussing the proposed route of 
the ILLRO rallye, held April 20. 
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Bob Faulkner, Wally Herbst, Pete Thelander and Jim Mautz discussing 


club plans after the last meeting of Scuderia ILLRO. 


(Photos by Dennts Lantz) 


Scuderia Illro 


by Bob Faulkner, Club President 


all types of machinery. Our rallyes will 
be open to anything on four wheels (as 
witness the fact that our first rallye was 
won by a 1951 Ford sedan). Gym- 
khanas will probably be restricted to 
foreign iron due to the demanding na- 
ture of the events. 


ILLRO is working in connection 
with Champaign County Sports Car 
Club, and will not schedule events on 
the same weekends or meetings on the 
same nights. The idea is to double the 
amount of activities available in the 
area. 
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Austin Healey owned by Bob 
Townsend. This car has been 
raced in the past, and is shown 
here with the windshield low- 
ered to reduce wind resistance. 


MG TD owned by Jim Mautz. 
This car is a fine example of the 
true sports car. The particular 
car shown here has been raced 
several times by Jim, who car- 
ries an SCCA competition license. 


Mercedes Benz 190SL owned by 
Harry Westphal. Mercedes has 
been building fine sports and 
touring cars since the turn of 
the century. 


Triumph TR3 owned by Fred 
Forsee. 
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MG “A” owned by Fred Fiala. 
The “A” is a radical departure 
from the traditional styling 
which was for years the hall- 
mark of the MG. 


Porsche 1500 Super Coupe 
owned by George Drolsom. This 
car is tuned for racing and has 
been raced recently. The black 
circles on the sides are spaces 
for racing numbers. 


MG TF 1250 owned by Pete The- 
lander. The TF was the last in 
the “T” series of MG’s and was 
built in 1954 and 1955. 


Austin-Healey owned by Jack 
Dibble. 
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The car at the right is a Jaguar XK- 
140 MC. The MC stands for modified 
competition. The Jaguar is one of the 
most famous cars in the world, com- 
bining beauty, comfort and high per- 
formance. The car shown, owned by 
Bob Vilven, is capable of 140 mph 
and has the handling characteristics 
of a racing car, while being easy and 
pleasant to drive even in city traffic. 


This view of the fascia panel (dash- 
board) of the Jaguar shows the com- 
plete instrumentation found on most 
sports cars. On the left is the tach- 
ometer, while the very accurate 
speedometer is mounted on the right. 
Oil pressure and water temperature 
(in degrees Centigrade) are at top 
center, ammeter is at lower left cen- 
ter, and fuel gauge (with built-in low 
fuel warning light) is at lower right 
center. The two indicator lights in the 
center of the panel are generator and 
turndicator warning lights. The knob 
in the center controls riding lights, 
headlights and long distance driving 
lights. 
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The Jaguar engine is a 210 cubic inch, six cylinder, dual 
overhead camshaft racing type. With the MC equipment, 
this engine delivers 220 horsepower at 5200 R.P.M. and 
is rated to 6000 R.P.M. The same basic engine is used in 
the “D’ Jaguar of Grand Prix racing fame, and a detuned 
version with different camshafts and carburetors powers 
the Jaguar Mark VII and Mark VIII sedans. 
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BRAINTEASERS 


1. Circles are stacked so as to fit in 
a triangle of 8” base and 10” altitude 
as shown: 


caged by Donna Zverow 


a. What is the sum of the circum- 
ferences of all the circles? 


_b. What would be the total surface 
if the figure represents spheres in a 
cone? 


c. What fraction of the triangle’s 
area is covered by these circles? 


2. There are four flies on the four 
corners of a square. Each one _ faces 
the fly next to him, in a clockwise di- 
rection. Each starts walking at a cer- 
tain instant, always walking directly 
toward the fly he was originally fac- 
ing. All walk at the same speed. When 
they meet at the center, how far has 


3 miles per hour, and David at 5 miles 
per hour. At the same moment, a bee 
starts with Bill and flies at 20 miles 
per hour, flying back and forth between 
the two boys during their journey. What 
is the total distance the bee has fllown 
when the two boys meet? 


4. Suppose three men, Rob, Angus, 
and Scott, along with their wives Col- 
leen, Maureen, and Bridget make some 
purchases. When their shopping is done 
each finds that the average cost in dol- 
lars of the articles he or she has pur- 
chased is equal to the number of his or 
her own purchases. Angus has bought 
23 articles more than Bridget, and Scott 


angle and resting on the circle below. 


cles involved. 


each walked ? 


Each circle is inscribed in the tri- 


There are an infinite number of cir- 


3. Bill and David start towards each 
other from opposite ends of a 40 mile 
road at the same time. Bill travels at 


has spent 11 dollars more than Maureen. 
Each husband has spent $63 more than 
his wife. Who is the husband of whom? 


(Answers on Page 44) 


START TODAY TO 
PLAN TOMORROW 


By knowing about some of the projects underway at the 
Babcock & Wilcox Company, an engineer may see his 
personal avenues of growth and advancement. For today 
B&W stands poised at a new era of expansion and 
development. 


Here’s an indication of what’s going on at B&W, with 
the consequent opportunities that are opening up for 
engineers. The Boiler Division is building the world’s 
largest steam generator. The Tubular Products Division 
recently introduced extruded seamless titanium tubing, 
one result of its metallurgical research. The Refractories 
Division developed the first refractory concrete that will 
withstand temperatures up to 3200 F. The Atomic Energy 
Division is under contract by the AEC to design and 
build the propulsion unit of the world’s first nuclear- 
powered cargo vessel. 

These are but a few of the projects — not in the plan- 
ning stage, but in the actual design and manufacturing 
phases — upon which B&W engineers are now engaged. 
The continuing, integrated growth of the company offers 
engineers an assured future of leadership. 

How is the company doing right now? Let’s look at one 
line from the Annual Stockholders’ Report. 


CONSOLIDATED STATEMENT OF INCOME 


(Statistics Section) 
(in thousands of dollars) 


1955 1956—UNFILLED ORDERS 
(backlog) 
$213,456 


1954 


$129,464 $427,288 
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B&W engineers discuss developments 
in the Universal Pressure Boiler. 


Ask your placement officer for a copy of “Opportunities 
with Babcock & Wilcox” when you arrange your inter- 
view with B&W representatives on your campus. Or 
write, The Babcock & Wilcox Company, Student Train- 
ing Department, 161 East 42nd Street, New York 17, N. Y. 


BABCOCK 
& WILCOX 


N-220 
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TIMELY TALENT 


The ear-splitting screech of tires on 
pavement broke the calm, night air as 
the front end of the new Buick wrapped 
itself around the oak tree and the crunch 
of metal resounded through the valley 
below. 

K a *% 

Doug Ellis was quite a lucky man; 
he had not only been saved from cer- 
tain death by the tree, but he had also 
survived the crash. Today, six months 
after the wreck, he was almost as healthy 
as ever. His ribs had healed, and he 
had recovered from the brain surgery 
with amazing rapidity. He had_ been 
home from the hospital for two days 
now, but had not yet regained sufficient 
strength to move about freely. As he 
sat in front of the ubiquitous, blasting 
television set, puffing nervously on a one- 
inch cigarette, he wished he had a beer. 
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by Paul Tyner 


Now what, he thought, where’s that 
wife of mine? She could at least leave 
some beer around for me. If she’s not 
nagging me, then God knows where she 
is. After quietly and incoherently curs- 
ing his wife for a few moments, he 
ruminated on the idea of commanding 
beer itself to come to him. His anger 
now thoroughly worked up, he shouted 
for beer to present itself to him, hoping 
that his wife (wherever she was) would 
take heed. Glancing around for another 
cigarette, Ellis was astonished to see a 
cold, sweating, brown bottle of beer next 
to him, already opened. Thinking his 
wife had put it there, he summoned her 
again in obnoxious language, but upon 
hearing still no reply, he lurched at 
the bottle and guzzled its contents. 
Then an idea hit him. Where had it 
come from? Thoroughly astounded, but 


still thirsty, Ellis began to wonder if 
he had some strange power; but no, 
that was the kind of stuff you find in 
space operas, not in real life. Half jok- 
ingly, he again commanded beer to pre- 
sent itself to him, and again he was 
astonished to see a cold, sweaty, brown 
bottle of beer by his side, already opened. 
“Good God,’ mumbled Ellis, too 
shocked to move. 

Later that night, as Ellis and his 
wife were watching television, she said 
indignantly, “I was saving two bottles 
of beer in the refrigerator for tonight, 
and now they're both gone. I told you 
to ask me when you’re going to drink 
my beer, and besides, I thought you 
were too weak to get out of your com- 
fortable little chair.” 

Ignoring her scream, Ellis replied 
that this was a miserable time to start 
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preaching, right in the exciting part of 
‘the movie. “Wait ’til the commercial, 
will you?” he snapped. 

“It won't wait,” she said, rising and 
turning off the set. “I want to know 
how you got ahold of my beer when 
youre so weak I have to stir your iced 
tea. What gives, anyway? What am I 
“supposed to do, wait on you hand 
and—”’ 

Ellis cut in, demanding that she turn 
the television on and keep quiet, at least 
til the commercial. “So I'll buy you 
a case tomorrow. What do you care 
what happened to the beer? My insur- 
ance bought it anyway. Turn on the 
set and keep a civil tongue in my house,” 
he quipped sagely. 

But she was relentless in her quest 
and would not stop talking, much less 
turn on the set. Finally Ellis was forced 
to turn it on himself, but without physi- 
cal effort. Stunned, his wife slowly 
stopped nagging. her words becoming 
less and less audible. Ellis laughed hys- 
terically as she sat there as if struck 
by some invisible hand. Five minutes 
later she left the room in a daze and 
went to bed, which caused Ellis to stop 
watching the set temporarily as tears 
from uproarious laughter welled in his 
eyes. His laughter finally subsided as 
coughs replaced laughs and he fell into a 
spasm of coughing, tears still on his 
cheeks. 

Things were not so humorous the 
next day, however. She had apparently 
forgotten last night’s incident and was 
back to her nauseatingly nagging self. 
After an hour-long sermon she left the 
house to buy some more beer. Laughter 
is the best medicine, he reflected, as the 
newly found strength in his body al- 
lowed him to go through his old routine 
of calisthenics. But why should I worry 
about physical strength as long as I 
have my new Talent, he thought, wheez- 
ing and badly covered with perspira- 
tion. I can do anything I want, from 
breaking athletic records to moving 
mountains. Only last night he had suc- 
ceeded in ‘“‘reshufHing”’ several buildings 
in town, an incident which he read about 
in the morning newspapers with relish. 
He decided that he should keep him- 
self in condition, however, so he con- 
tinued his wheezing and coughing as he 
succeeded in doing two more purely 
physical push-ups. What a_ life, he 
thought, as he dumped himself in the 
overstuffed chair and used the Valent 
to turn on the set. Here I am, with this 
uncanny Talent, but unable to gain any 
mental peace as long as she’s around. 
Of course, I could get rid of her in any 
number of ways... (and he lapsed off 
into spasmodic laughter as the many 
facets of the Talent combined with his 
unlimited sense of humor to produce 
several ingenious possibilities) . . . but 
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I might as well leave her around: I 
guess she serves some purpose. His 
thoughts left him as he watched the 
man on the television produce two beak- 
ers of liquid. 

‘a now these two beakers,’ he 
was saying, “contain liquid such as that 
found in the stomach. I’ll put some ordi- 
nary ant-acid ingredient into this one 
here... (pause as he dumped in some 
white powder ) . you can tell by the 
color, only half clear, that only half 
the acid is taken care of. Now I'll put 
some ingredients from ‘Tummy-feels- 
so-good into this other beaker and see 
for yourself what happens in your dis- 
tressed stomach (the liquid effer- 
vesced, slowly at first, then more rapid- 
ly, as it steamed, then turned dark and 
finally solidified, splitting the beaker into 
shards of glass which tinkled as they 
fell to the table) sorry, folks, I 
guess the first one was the Tummy-feels- 
so-eood beaker. Oh well, half clear li- 
quid in the stomach is better than no 
stomach at all...” Ellis was in a state 
of hysterics by this time, writhing on 
the floor and gasping for breath as the 
message, “Due te Circumstances .. .” 
maceically appeared on the screen. 

A few minutes later he had regained 
his composure and sat quietly in the 
overstuffed chair again, deciding that he 
would allow the ensuing program, “‘Mr. 
Science,’ to proceed as scheduled, since 
it was a pet program of his. The pro- 
gram concerned itself with teaching sci- 
ence to kids through Mr. Science’s dem- 
onstrations in his lab ‘‘at home.” To- 
day’s program was a twenty-five minute 
digest of the relativity of space and time 
which Ellis found most interesting. It 
seemed that if one were to surpass the 
speed of light, time would stop and, in- 
deed, be reversed. 

Ellis at first thought this fairly in- 
teresting but saw no possibilities in using 
the Talent. But what a way to escape, 
he thought, from the miseries of this 
life. And I needn’t kill her, either; I 
could just go into the past and forget 
about everything here. The more Ellis 
thought about it, the more this seemed 
a very plausible adventure. But, try as 
he might, his early attempts proved fu- 
tile. He reasoned that in order to move 
faster than light, he would have to 
“teleport” himself a great distance in 
the shortest possible time. This line of 
reasoning failed, naturally, since tele- 
portation involved no physical move- 
ment whatever; he would simply disap- 
pear and reappear at a different loca- 
tion in the same instant. This was not 
apparent to him, however, and his pro- 
cedure instead was necessarily that ot 
trial and error. Sooner or later, he 
thought, I will have to hit it. 

And he did. It was much simpler 
than he had expected, for it merely in- 
volyed his concentration on moving 


faster than light. That was all. Tele- 
portation required no time at all; hence 
its futility in time-movement was obvi- 
ous. His answer, therefore, went back 
to the facet of the Talent he had used 
to “reshufHe” buildings, to turn on the 
television, and to open beer bottles. It 
required a much greater mental effort, 
however. Luckily, he had happened to 
think of several difficulties which he 
would invariably encounter if he grew 
impulsive and went back in time before 
careful consideration. The first was that 
he must first concentrate on a definite 
destination, for if he merely moved 
through time and not space, he would 
invariably find himself in space because 
the earth would invariably be in a dif- 
ferent position in space. Secondly, he 
wondered what the consequences of see- 
ing himself in the past would be; would 
he be invisible to himself only, invis‘ble 
to everyone, or would his former self 
merely cease to exist? Whatever the 
case, he decided, he would avoid the 
issue by carefully avoiding places where 
he had previously lived. Finally, he de- 
cided it unwise to go too far back be- 
cause of difficulties he would encounter 
in language, costume, custom, and_ fi- 
nance. He further reasoned that if he 
were to meddle with history, he might 
find himself in the embarrassing pre- 
dicament of not being able to speak any 
known language; he might, in short, 
ostracize himself from humanity. 

Now that he had settled some pos- 
sible difficulties and several definite ones 
in escaping into the past, Ellis rumina- 
ted on the possibilities of living in the 
future. His decision was simple: Why 
take a chance on the future? My God, 
he thought, the world is bad enough 
now. 

Ellis was shocked out of his prepara- 
tory thoughts by an angry shout from 
the kitchen. “You been drinking my 
beer again, you lazy ingrate! Douglas, 
if I told you once I told you a hundred 
times, when I save beer for myself don’t 
you be sneaking it away. If you have 
enough strength to walk in here and 
take my beer you can just go out and 
earn some money. The way you just sit 
around and mope and mumble all the 
time makes me sick. You don’t even 
want to watch television any more, just 
sit around and mope and mumble. I’ve 
seen some lazy bums, but just take the 
cake. The least you can do is ask me 
for my beer .. .” But she was talking 
to herself, for he had left for good. 

It was a bright, summer day in 1928 
as he arrived in the outskirts of Knox- 
ville, Tennessee. He had not really 
planned it exactly this way, but he 
figured this was close enough. The late 
1920’s served as a good destination for 
him, since he had enjoyed the period 
in his younger days, and also, he thought 


(Continued on Page 46) 
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SATELLITE STUDY 


at the 


University of Illinois 


by Joseph Deal 


The following essay won first prize in a contest sponsored 
by the University of Illinois Engineering Open House for the best 
essay written by a visiting high school student on the subject 
“What | Liked Best About Open House.” The author, Joseph Deal, 
is a student at De Pue High School, De Pue, Illinois. His adviser 
in writing the essay was P. U. Sawlaw, a science instructor at 


De Pue High School. 


On a field trip March 15, the chem- 
istry and physics classes of De Pue 
High School went to the University of 
Illinois Engineering Open House. We 
visited the entire engineering campus, 
which includes civil, electrical, general, 


chemical, sanitary, aeronautical, agri- 
culture, ceramic, mechanical, physics, 
mining, and_ petroleum engineering 
buildings and laboratories, and were 


shown a number of very interesting ex- 
periments and tests performed by the 
students. 


To me, the satellite lecture was the 
most interesting and enjoyable part of 
the trip, because I am very much in- 
terested in satellites and would like to 
learn more about them. The students 
studying satellites at the University of 
Illinois have constructed models of the 
Russian Sputnik I and the United 
States Army Explorer right down to 
the correct measurements, design, and 
color. 


The student who lectured on the sat- 
ellites told what they were composed of, 
their content, and their purpose. He 
told us that the United States Army 
Explorer orbiting in space is sending 
back to the earth data on cosmic rays 
and meteors, and other information val- 
uable to scientists. The lecturer added 
that satellites are globes that are 
launched into outer space and circle the 
earth like small moons. 
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He also told how the University of 
Illinois is tracking the satellites circling 
the earth at the present time. When I 
was there, they let the people listen to 
the signal they receive from the Explor- 
er. The lecturer also explained how 
satellites are launched and why they 
get into an orbit and stay there rather 
than float out into space. 


“Moonbeam” 


Another part of the lecture, given 
by another student, was about the radio 
signals the University of Illinois is re- 
ceiving from the moon. He told the audi- 
ence that the University is conducting 
experiments which may lead to the con- 
trol of rocket craft in outer space by 
boucing radio waves off the moon. 
Using a huge nine-ton reflector on top 
of the Electrical Engineering Building, 
the students and faculty are snagging 
reflected radio waves beamed to the 
lunar body by a radar transmitter in 
Ft. Monmouth, New Jersey. The lec- 
turer stated that anyone who can see 
the moon when the signals are trans- 
mitted and who had the proper receiv- 
ing equipment could pick up the re- 
flected waves. 


Even though I had been very inter- 
ested in engineering before the field trip, 
I was so impressed with what I saw 
and heard at this lecture that I feel 
now I would like to study this branch 
of engineering. 


Why Vought Projects 
Bring Out The Best 
In An Engineer 


At Vought, the engineer doesn’t often 
forget past assignments. Like all big 
events, they leave vivid memories. 
And it’s no wonder 


For here the engineer contributes to 
history-making projects — among 
them the record-breaking Crusader 
fighter; the Regulus II missile, chosen 
to arm our newest nuclear subs; and 
the new fast-developing 1,500-plus- 
mph fighter, details of which are still 
classified. 


The Vought engineer watches such 
weapons take shape. He supervises 
critical tests, and he introduces the 
weapons to the men with whom they 
will serve. 


Engineers with many specialties share 
these experiences. Today, for exam- 
ple, Vought is at work on important 
projects involving: 

electronics design and manufacture 

inertial navigation 
investigation of advanced propulsion 
methods 
Mach 5 configurations 

Vought’s excellent R&D facilities 
help the engineer through unexplored 
areas. And by teaming up with other 
specialists against mutual challenges, 


the Vought engineer learns new fields 
while advancing in his own, 
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Would you like to know what men 
with your training are doing at 
Vought... what you can expect of a 
Vought career? 


For full information, see our repre- 
sentative during his next campus visit. 


KK* 


Or write directly to: 


C. A. Besio 
Dept. CM-8 
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Soot Solved This Pro 


One thing Richard (Rick) MacDonnell could say for 
flight test instrumentation — it had variety. Here he 
was, in line of duty, hunting a coal oil lamp on the 
Mojave Desert. 


Looking back, Rick saw that the whole Crusader 
instrumentation program had been a series of shift- 
ing scenes. He’d started by talking to different 
specialists, finding out the kinds of flight information 
they wanted. He learned a lot about heats, loads, 
amplitudes and flutter. These were the things Rick’s 
instrumentation would have to detect. 


Designing and building the system took him in 
another direction. There was the airborne equip- 
ment — up to 12 miles of wiring and 600 pounds of 
black boxes for a single demonstration aircraft. Each 
sub-system was environment-tested, breadboarded, 
checked out and packaged to fit key corners of the 
Crusader structure. 


Taking shape at the same time was a mobile ground 
station — another project with which Rick was asso- 
ciated. It brought flight test telemetering and data 
processing closer to automation than they’d ever 
been before. At Vought’s Mojave Desert test base, 
Rick’s equipment clicked. It speeded preparation for 
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A 
Vought 
Vignette 


ONE OF A SERIES 


ae i 
lem 


the Crusader’s dramatic operational debut — 
the Thompson Trophy-winning speed run. 


There was just one hitch — a National Aeronautical 
Association rule which would limit altitude deviation 
to 328 feet during the Trophy dash. A Bureau of 
Standards barograph would ride with the pilot, its 
stylus etching out exact altitude on a smoked cylin- 
der. Fair enough — but Vought’s desert crew didn’t 
have a workable way to blacken duplicate cylinders 
for practice. And precise warm-up flights were 
essential. 


That’s why Rick went hunting for a coal oil lamp. 
He found one in the store of a desert outfitter. Back 
on the base, the lamp was lighted and the wick 
turned up. It “sooted” the purpose perfectly. 


Instrumentation means development adventure 
and variety at Chance Vought. Here, engineers of all 
specialties use initiative and self-expression to 
contribute to some of the most advanced 
instrumentation techniques in the industry, 


CHANCE 


([YOUGHT AIRCRAFT 


INCORPORATED +: DALLAS, TEXAS 
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NON-TECHNICAL ELECTIVES 


(Continued from Page 24) 


161. Survey of American Civilization to 1865. 

162. Survey of American Civilization since 
1865. 

181. The Ancient World. 

182. The Ancient World. 

201. History of Christianity from the Begin- 
ning to the End of the Middle Ages. 

202. History of Christianity from the Refor- 
mation to the Present. 

307. Classical Islam: The Near East from 
Mohammed to the Crusades. 

308. The Europeanization of the Near East 
from 1768 to 1914. 

309. The Development of Modern Europe: 
Absolutism and Colonial Expansion. 

310. The Development of Modern Europe: 
The French Revolution and Napoleon, 
1789 to 1815. 

311. European History from 1815 to 1871. 

312. European History from 1871 to 1900. 

313. European History from 1900 to 1929. 

314. European History from 1929 to the 


. History of Journalism 
. The Press and Public Opinion. 


Present. 
. History of Spain and Portugal. 
. Science, Philosophy, and the Modern 


European Mind. 


. Science, Idealism, and Materialism. 


HUMANITIES 


. The Humanities in Western Culture. 
wecline 
. The Growth of American Culture. 
. The Growth of American Culture. 


Humanities in Western Culture. 


JOURNALISM 
(United States). 


MUSIC 


. The History and Appreciation of Music, 


I 


. The History and Appreciation of Music, 


is 
PHILOSOPHY 


. Introduction to Philosophy. 
. Logic. 

. Ethics and Social Policy. 

. Philosophy and Democracy. 
. Moral Ideas and Practice. 
. World Religions. 


POLITICAL SCIENCE 


. History of Political Theory. 
. Contemporary Political Theory. 
. American Political Theory. 


RS ieHOvOGN 


. Introduction to Psychology. 

. Human Nature and Social Relations. 
. Human Behavier. 

. Industrial Psychology. 

. Social Psychology. 


SOCIOLOGY 


. Introduction to Sociology. 


SPEECH 


. Principles of Effective Speaking. 

. Voice and Articulation. 

. Parliamentary Procedure. 

. Business and Professional Speaking. 

. Group Discussion and Conference Lead- 


ership. 


. Argumentation. 

. Oral Interpretation. 

. Recreational Dramatics. 

. Elements of Stagecraft. 

. Radio Speaking. 

. Appreciation and Criticism of the Mo- 


tion Picture. 


. Persuasion. 


ZOOLOGY 


. Evolution. 


Skimming 


Industrial 
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Fighter Forming 
The U. S. Air Force and Lockheed 


Aircraft Corporation have revealed key 
production procedures used in_ the 
F-104A Starfighter. 

Because it was engineered for efficient 
mass production, the F-104 Starfighter 
assembly time span in days will not 
exceed that for the present T-33 jet 
trainer—although the trainer has been 
in continuous production for more than 
eight years. 

Sought and achieved in the F-104 
were these five design goals: (1) light 
weight, (2) conventional structure, (3) 
conventional manufacturing methods and 
equipment, (4) low cost per pound, 
(5) high production rate capability. 

Along with optimum utilization of 
proven manufacturing and production 
techniques, several significant new ‘“‘ways 
of doing things” had a part in Star- 
fighter development. Following are brief 
summaries of some of these innovations 
and their application: 


COMPRESSION FORMING: In 
this process the sheet metal part is first 
formed to broad tolerances by a Hydro- 
press, removed and heat treated, then 
placed in the cavity of a compression 
die for precision forming. A ram, under 
high pressure, compresses both the sur- 
face and edges of the part—forcing the 
metal to flow and set precisely against 
the face of the die. 

Wing spars and ribs in the F-104 
are being made from sheet metal, using 
the compression forming method. (The 


sheet metal structures are used in areas 
where the load is lighter. Forgings are 
used in heavy load carrying areas. ) 


ZERO DRAFT FORGINGS: Un- 
til recently, forgings were made with 
a taper in upstanding ribs to permit the 
forging to be withdrawn from the die 
cavity. In the majority of forgings this 
taper must be machined off to permit 
attachment to other parts or, simply, 
to remove the unneeded material. 

In conjunction with several aluminum 
forging vendors, Lockheed did_ basic 
development work which resulted in a 
new type of press forging called “zero 
dialtes 

Using higher forging pressures and 
precision dies, forgings now are being 
made to very close tolerances with thin, 
untapered ribs. This process eliminates 
most of the previously required ma- 
chining operations and is about 20 per 
cent less costly than a conventional 
machined forging. 


CHEM MILLING: To achieve an 
eficient strength-weight ratio the air- 
craft designer must distribute structural 
material where the highest load occurs. 
This requires that parts have localized 
areas of thick and thin sections. In flat 
shapes this type of part previously has 
been produced by riveting or bolting 
smaller parts together, or by machin- 
ing them from heavy sheet stock. 

Recently the aircraft industry. has 
been etch-removing unneeded material 
by immersing aluminum sheet and plate 
in a caustic soda solution. By masking 
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F-104A Starfighter armed with wingtip-installed Sidewinder guided mis- 


siles. In service with the 83rd Fighter-Interceptor Squadron at Hamilton Air 
Force Base, Calif., Lockheed’s Starfighter packs a Sidewinder on each wing. 
The seek-and-destroy missiles use an infra-red tracking device to “home in” 
on targets. Able to climb as fast as it flies straight and level, the Star- 
fighter is powered by General Electric’s J-79 turbojet engine. 


certain areas to prevent etching, lands 
or plateaus of varying heights can be 
produced. This process, similar to that 
used in making photographic plates for 
printing, saves considerably in machin- 
ing costs. 

The F-104 engine air intake ducts 
are completely chem milled. 


STEEL EXTRUSIONS: Impor- 
tant developments in the art of extrud- 
ing metal now permit involved shapes 
to be extruded in high strength alloy 
steels. By forcing hot steel billets 
through openings in a die, angle “Ts” 
and other shapes can be made at a very 
considerable savings in cost. This proc- 
ess can be compared to squeezing cake 
icing out of a decorator’s tube. 

Prior to this development, complex 
steel shapes had to be machined from 
solid bars. The F-104 uses approxi- 
mately a dozen steel extrusions in such 
applications as piano-type hinges for 
attaching ailerons to the wing. 


STIFFENED PANELS: In order 
to produce lighter, more efficient and 
smoother surfaces for the engine air 
intake ducts on the F-104, Lockheeed 
employed extruded, integrally stiffened 
aluminum panels in the following man- 
ner: the extrusion, in tubular form, is 
slit lengthwise and unwrappeed into a 
flat sheet. This sheet then is contoured 
into the desired shape through the 
stretch-forming process. 


TV Pilot Aid 

Windshield television screens from 
which pilots can read flight data neces- 
sary to operate complex modern aircraft 
are now possible, reports Product Engt- 
neering, a McGraw-Hill publication. A 
thin, transparent, cathode ray picture 
tube that receives its information from 
a small airborne computer does the trick. 
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Rain Depends on Flip of Coin 

Science is relying on the flip of a coin 
to determine which clouds to seed in 
rainmaking efforts, according to Electrt- 
cal World. Statisticians at the Univer- 
sity of California believe earlier experi- 
ments left too much to the discretion of 
meteorologists. Flipping a coin to pick 
the clouds to work with should, in time, 
yield less controversial data, statisticians 
say. 


Packaging Future Bright 

By 1962, the packaging industry will 
have increased production 30 per cent, 
reports Chemical Week. At that time, 
the nation’s annual packaging bill will 
jump to $13 billion. Packaging absorbs 


99 per cent of total domestic cellophane 
production, 80 per cent of all metal foil, 
70 per cent of all nonflat glass and 55 
per cent of total paper and paper board 
production. 


Woodpeckers Hoodwinked 


To accommodate hungry woodpeckers 
and keep them from gouging into new 
transmission poles, crewmen of the Okla- 
homa Public Service now bolt a section 
of old pipe right up near the cross-arms 
of the new pole. That way, woodpeckers 
still get the hum of electricity and peck 
at the old pole, reports Electrical World, 
McGraw-Hill publication. 


Corn Liquor 

An Illinois firm has found a new 
use for corn liquor—a sterilizer for 
baby-food jars, reports Chemical Engt- 
neering, McGraw-Hill publication. The 
corn processing firm is using the waste 
corn steep liquor to produce phytic acid. 


80-Ton Bites 

One of the largest mobile land ma- 
chines ever built in the United States, 
a 2,400-ton power shovel named_ the 
River Queen, has been working for 
more than a year in an open pit coal 
mine in western Kentucky. Built by the 
Bucyrus Erie Company, the River 
Queen is taller than a 13-story build- 
ing, heavier than a Navy destroyer and 
able to take more than 80 tons of rock 
and earth in a single bite. 

Despite the River Queen's size, one 
operator controls its entire digging oper- 
ation with two hand levers and two 
foot pedals. The operator’s glass-enclosed 
cab, perched 30 feet above the ground 
at the right front corner of the machine, 
offers full visibility. 
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MARS outstanding design SERIES 


BOCK ‘nN’ fly 


A design combining the aerodynamic principles of 
ring wings, ducted propulsion and elevons is the novel 
concept for this all-purpose utility plane that “rocks” 
on take-off and landing. 

Resting on the ground horizontally, the plane is 
rocked back into vertical take-off position with partial 
power. It lands the same way, backing down to the 
ground, then forward to rest. Designer M. A. Novosel 
of Van Nuys also suggests a unique provision: if one 
engine fails, an inter-engine shaft is automatically 
coupled to maintain even thrust. But, most of all, this 
imaginative “aerial pickup” design embodies economy 
of operation in both fuel and space. 

No one can be sure which of today’s design ideas 
will become production realities tomorrow. But it will 
be as important then, as it is now, to use the best of 
tools when pencil and paper translate an idea into a 
project. And then, as now, there will be no finer tool 
than Mars — from sketch to working drawing. 

Mars has long been the standard of professionals. 
To the famous line of Mars-Technico push-button 
holders and leads, Mars-Lumograph pencils, and 
Tradition-Aquarell painting pencils, have recently 
been added these new products: the Mars Pocket- 
Technico for field use; the efficient Mars lead sharp- 
ener and “Draftsman’s” Pencil Sharpener with the 
adjustable point-length feature; and — last but not 
least — the Mars-Lumochrom, the new color-drafting 
pencil which offers revolutionary drafting advantages. 
The fact that it blueprints perfectly is just one of its 
many important features. 


The 2886 Mars-lLumograph drawing pencil, 19 
degrees, EXEXB to 9H. The 1001 Mars-Technico 
push-button lead holder. 1904 Mars-Lumograph 
imported leads, 18 degrees, EXB to 9H. Mars- 
lLumochrom colored drafting pencil, 24 colors. 


J.S.| S}|/TAEDTLER INC. 


HACKENSACK, NEW JERSEY 


at all good engineering and drawing material suppliers 
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BRAINTEASER 


ANSWERS 


1. When the four flies meet at the 
center they have each walked a distance 
equal to a side of the square. 


2. a. 10m. 


b. The total surface area of the fig- 
ure is 302.75 square inches. The formu- 
la for computing this area is: 


A = mrvr? + h? + wr’ + 12.57R’ 
(1/1-K?), where r is the radius of the 
cone’s base, h is the height of the cone, 
R is the radius of the largest inscribed 
circle, and K is the Proportionality con- 
stant of the inscribed circles’ radii (for 
this problem the value is .46). 


c. The percentage of the isosceles tri- 
angle covered by the inscribed circles 1s 
73.25. Note: The area of the circles is 
approximately 29.3 square inches. The 
formula A — nxr?(1/1K?) is used for 
this computation with the symbols hav- 
ing the same meaning as in part b. 


3. The problem of the bee, Bill, and 
Dave is easy if you first calculate how 
long it takes for the boys to meet. Since 
they are approaching each other at the 
rate of 8 MPH, it takes 5 hours. 
Therefore the bee flies 5 hours « 20 
MPH = 100 miles. 


4. Rob is Maureen’s husband; Angus 
is Colleen’s; and Scott is Bridget’s. 
There were six possible combinations, 
but any other combination would be 
adultery. 


Three ways to break up a dinner 
conversation: 1. Ask the lady on your 
right if she is married. If she says yes, 
ask her if she has any children. If she 
says no, ask her how she does it. 2. 
Ask the lady on your left if she is mar- 
ried. If she says no, ask her if she has 
any children. 3. Lean across the table 
and ask the lady facing you if she has 
any children. If she says yes ask her if 
she is married. 


A drunk in the Empire State Build- 
ing stepped into an elevator shaft and 
dropped thirty stories to the basement. 
A bell boy, horror stricken, looking 
down into the shaft, heard the faint 
cry, “Don’t flush it! Don’t flush it!” 


* * *% 


A river steamer stopped because of 
impenetrable fog. An anxious passen- 
ger asked the captain, ““What’s wrong?” 
“Can’t see up the river.” “But you can 
see the stars overhead perfectly plain.*’ 

Replied the exasperated captain, “In- 
terseting but irrelevant. Unless our 
boiler busts, we’re not headed that way.” 
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Tear out this page for YOUR STEEL NOTEBOOK. ai 


The hole that couldn’t be made will be 20 miles long 


HE Philadelphia Electric 

Company set out to build a 
revolutionary new power plant 
that would squeeze more energy 
out of fuel than ever before. This 
meant harnessing the highest 
combination of pressure and 
steam temperature ever achieved 
in a central station—5,000 psi. 
and 1,200° F. 

The boiler superheater tubes 
that carry this steel will glow red 
hot 24 hours a day, year in, year 
out. If made from the alloy steels 
customarily used, the tube walls 
would have to be so thick that no 
mill could pierce it. So thick that 
heat transfer losses would be 


ruinous to boiler efficiency. A 
super alloy steel was needed, but 
no one had ever succeeded in 
piercing such steel into tubes 
without developing internal 
flaws. 

Combustion Engineering Co., 
designers and builders of the 
boiler, gave the problem to 
Timken Company metallurgists. 
The problem was to make the 
steel with all the alloys in just 
the right balance to produce 
piercing quality steel. 

Thru metallurgical research, 
they achieved the proper balance 
of alloy elements that made it 
possible to pierce 20 miles of 


seamless superheater tubes of 
the size shown above. It’s another 
example of how Timken Com- 
pany metallurgists solve tough 
steel problems. 


WANT TO LEARN MORE ABOUT 
STEEL OR JOB OPPORTUNITIES ? 


For information about fine steel, 
send for ‘“‘The Story of Timken 
Alloy Steel Quality”. And for help 
in planning your future, write for 
“BET TER-ness 
and Your Career 
at the Timken 
Company’’. Just 
drop a card to 
The Timken Rol- 
ler Bearing Com- 
pany, Canton G6, 
Ohio. 


TIMKEN «ST 


TRADE-MARK REG. U.S. PAT. OFF. 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS STEEL TUBING 
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TIMELY TALENT 
(Continued from Page 39) 


he would have no problem with employ- 
ment. He had driven through Tennes- 
see once and it had later occurred to 
him that it would be a favorable des- 
tination for his escape. He was, in fact, 
quite pleased with the success of his 
journey. But the fact was, he reflected, 
that he still had a lot to accomplish be- 
fore he could actually settle down and 
enjoy life. Of course, he was not certain 
of just where he was or the date, but 
at least he was no longer within shout- 
ing distance of his wife. 

After walking along the narrow dirt 
road for an hour or so, he spied a cloud 
of dust slowly approaching him, ac- 
companied by occasional backfires. Ellis 
flagged the noisy vehicle to a halt and 
asked the driver where he was going. 

“Goin’ home,” replied the driver. a 
rather untidy fellow, while eying El'is’ 
incongruous garb. “Bout five miles up 
the road. Hop in.” 

Not knowing where he was anyway, 
Ellis obliged and thanked him. After 
five minutes of silence, except for the 
constant sputtering of the car, Fllis’ 
nervousness got the best of him. “Say 
do you know a place where I can spend 
the night?” 

“Whassay?” replied the driver. 

“Is there a place around here where 
I can spend the night?” repeated Ellis, 
a little more loudly. “I don’t have any 
money, but I’ll work,” he added. 

“No place ’ceptin’ my house, and I 
could use some help. Where’re you 
from ?” 

This put him on the spot; he paused, 
then replied, “Well, I guess you could 
say I’m from Wheeling, but I’m just 
looking for a job right now.” Little 
does the fool know, thought Ellis, a 
mite peeved at the stranger’s complac- 
ency. 

“Didn’t mean to be nosey, but I can’t 
afford no chances, what with the biggest 
still this side of Knoxville,’ he said in 
a slightly apologetic tone. 

So that was it, thought Ellis. Well, 
at least I know more than I did a few 
minutes ago. He didn’t particularly care 
about the specific date or place as long 
as he knew he was safe in the past. 

By the time they had arrived they 
were already good friends. Fllis found 
the driver, Fenton, to be a likeable boot- 
legger, and an arrangement had_ been 
set up by which Ellis would receive 
room and board as long as he desired, 
in return for helping Fenton in the 
still and with deliveries. Within a week 
he knew the business completely and 
was a most industrious helper when 
sober. 

Ellis enjoyed this life immensely and 
found the ‘Talent unnecessary as_nor- 
malcy gradually returned to him. Sev- 
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eral things about Ellis bothered Fenton 
—his clothes, especially the strange ma- 
terial of the shirt, his watch (rather 
frightening to Fenton with its futuristic 
styling) and the filter cigarettes he had 
seen Ellis smoking that first day. On 
one occasion, after the two had been 
“testing” their product for a few hours, 
Fenton’s curiosity finally manifested it- 
self. “Say, where'd all them fancy 
things you got come from? Don’t try to 
lie to me, now, like you done before. I 
know there was somethin’ strange about 
you ever since that first day I picked 
you up. I jest bet you're one uh them 
damn guv’'mint fellas ready to take me 
2 ” 

in. 


Ellis was quite shocked by this sud- 
den attack. Fenton would often fly into 
a rage over something after drinking 


some of the more potent liquor, but 
nothing personal had ever entered the 
man’s angered emotions before. ‘Sober 
up,” he replied, ‘you don’t know what 
you're talking about.” 

“T ain't as drunk as you think,” you 
moocher. You gave me a line about 
yourself so I’d take you in, now you’re 
gonna turn me in after drinkin’ half 
my booze. But I ain’t gonna let you do 
it, nossir, I ain't! You ain’t steppin’ 
outa this house.” 

The fool, thought Ellis, the utter 
fool. Who is he to cuss me out? I could 
cave his head in without moving a mus- 
cle. What’s the matter with him, any- 
way? It’s just the booze, I guess. 

“Nossir, I ain’t. I ain’t gonna let you 
do it,” repeated Fenton, half mumbling 
now. “You come in here, think, you're 
so high and mighty with that fancy 
watch and them clothes and drink all 
my booze.” His bloodshot eyes stared 
maliciously from his red, puffy, intoxi- 
cated, loathesome face. 

My God, thought Ellis, returning 


the hateful stare, he’s just like all the 
rest of them. He knows about the Tal- 
ent and thinks he has to prove he’s bet- 
ter. Drinking all his booze, huh? If it 
wasn’t for me and the Talent, half the 
stuff would still be in the field. Who 
does he think he is, talking down his 
nose to me? 


But his thoughts were interrupted by 
Fenton. Suddenly lunging at Ellis, he 
pulled him to the floor. Still in a daze, 
Ellis was shocked to reality by a fist 
which grazed his jaw. Summoning the 
Talent, he concentrated its full force 
on Fenton and smashed him against the 
far wall. Again and again he smashed 
the crumpled body against the wall and 
then let it fall to the floor in a heap. 
He turned startedly as flames licked up 
the wall behind him, and saw the kero- 
sene lamp which had been jarred to the 
floor during the scramble. He attempted 
to summon the Talent again, but re- 
ceived a violent headache instead. Panic 
stricken, he bolted from the house in 
a frenzy and jumped into the car. It 
didn’t start! He glanced out of the 
window and saw the house enveloped 
in fire, the flames spreading through 
the dry, surrounding woods. My God, 
he thought, no car, no Talent, and I 
can’t walk faster than a forest fire. The 
night wind nursed the hungry flames 
and Ellis started running. He remem- 
bered a cliff above a valley about a mile 
away which would afford safety. If he 
hurried, he could make it. After two 
minutes of running at his top speed, he 
felt his lungs would burst; he nervous- 
ly glanced over his shoulder, and to 
his relief, saw that he was gradually 
pulling away. A few more minutes and 
he'd be safe. Slowing down to a fat 
walk, he gasped for breath until the 
smell of smoke became dangerously 
strong. Running at full speed again for 
several minutes, he finally saw the cliff 
and slowly made his way down the 
steep slope. Reaching a ledge, he lay 
down, breathing deeply. He muttered, 
“Thank God,” several times with tears 
of thankfulness in his eyes and sand in 
his parched mouth. The flames had 
reached the top of the cliff now and 
go no farther. He was safe. Gazing at 
his surroundings, he suddenly noticed 
something shockingly familiar about 
them. Now it became clear to him as 
he noticed the tall, straight sapling above 
him being devoured in flames. 

The Talent had somehow regenerated 
its power, for it immediately answered 
his frenzied call and hurtled him throu: h 
time with amazing accuracy, but he ar- 
rived just in time to hear the ear-split- 
ting screech of tires on pavement break 
the calm, night air before the new 
Buick skidded off the cliff and the 
echoes of two simultaneous screams re- 
sounded through the valley below. 
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STRAIGHT TALK TO ENGINEERS 


from Donald W. Douglas, Jr. 


President, Douglas Aircraft Co., Inc. 


Here at Douglas we’re involved in a greatly 
accelerated missile and space program. This 
requires one of the most intensive engineering 
and research efforts in our history. 

The problems are great ones as we move into 
the new dimension of unmanned and manned 
space vehicles. They require specialists in almost 
every engineering field. But their solution will 
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result in great benefits not only to our own nation 
but to all mankind. 

If you’re interested in tackling these problems 
with us...in giving your best in an all-out drive 
to solve them... we’re interested in you! 

Please write to Mr. C. C. La Vene 
Douglas Aircraft Company, Box 6101-Q 
Santa Monica, California 
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Begged, Borrowed, and . “72 =e 


GENERAL DRINKING EQUATION 


Purpose: Yo solve for all time the ever present problem— 
“How much shall I drink?” 


[Op OR EN = = (Ol 276) 


Definition of Terms: 


A—Amount person should drink to reach desired state. 
‘T—E lapsed time spent drinking. 

D—Desired degree of inebriation. 

K—Personai drinking constant. 

C—Conditionary constant. 


Explanation of Scales and Units Used: 


A—Amount based on alcohol percentage. 
Units: 
1 Beer (12 oz.) = 1 unit 
1 Whiskey (1 oz.) = 1 unit 
1 Wine (4 oz.) = 1 unit 


T—Elapsed drinking time expressed in hours. 


D—Desired degree of inebriation. 

Range: (normal) 0 - 10 

0-1 No effect 

2-3 Mild effect (noticeable only to self). 
4-5 Feeling good (noticeable to others). 
G27 Lite of the party: 
8-9 Adverse effect (sick, loss of balance). 
10 Bombed completely (prostrate). 


K—Personal drinking constant.* 
0.5 Thrives, practically subsists on alcohol. 
1 Well conditioned, experienced drinker (champ). 
2, Slightly below average drinker. 
3 Very poor drinker. 
+ Non-drinker (child, large dog, young girl, etc.). 
* Most people will fall between 1 and 2. 


C—Conditionary constant. 
Developed by adding the proper adjustments from the 
following tables. 


TABLE 1—FATIGUE FACTOR 


O Well rested. 
1 Moderately fatigued. 
2 Severely fatigued. 


BLE 2—HUNGER FACTOR 


TA 
Q Full stomach.* 
D 


Slightly hungry.* 
Severely hungry. 


* Substract 0.5 for greasy foods. 
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TABLE 3—DISPOSITION FACTOR 


—| Vexy happy. 
O Happy. 
-++-1 Depressed. 


Instructions: 


To use this equation, one first picks his degree of in- 
ebriation from the table. We may speak of this value as 
“T's.” A person wishing to maintain 5 D’s over a period 
of 4 hours drinking, and considering his average condi- 
tions and his personal constant (from table), merely plugs 
these values into the equation and solves for the amount 
to be consumed over the 4 hour period. 


Notes: 


1.) To all concerned: This relationship is supported by 
both theoretical and experimental data, but the drinker 
is advised to apply only as a guide for effective results. 


2.) Because the effects of drinks wear off with time, 
a maximum value of 5 hours is recommended for T. Only 
the drinks to be consumed during that period are to be 
included in the calculations. 


(Stolen from The Rochester Indicator) 


K. * * 


A sailor’s wife was worried about her husband who 
had been in the South Pacific for three years. She started 
receiving letters in which he told of the beautiful South 
Sea belles, and of their growing fascination for him. 


Worried at this, she went to see her doctor for advice. 
“Well,” said the doctor, “there is a chemical which can be 
introduced into a man’s food to lessen his natural emo- 
tions. Here’s a prescription; get some of this and put it 
into some cookies or candy, then send them to him and 
see what happens.” The wife got the chemical and wish- 
ing to be extra certain, put a triple dose of it into some — 
cookies, which she sent to her husband. 


She didn’t get another letter from him for seven months. 
When a letter finally did come, she opened it hurriedly 
with trembling fingers. The letter began, ““Dear Friend...” 


Speakeasies in shady sectors, 
Charleston, jazz and hootch inspectors, 
Ivy Leaguers, scandal, sin, 

People drinking bathtub gin, 

Scion’s money, all you ask, 

Yellow roadsters, pocket flask, 

Yachts upon the schuylkill tacking, 
Women with their morals lacking, 
Parties, fun,, alas, alack, 

When the hell’s it coming back ? 
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